Fusobacterium Nucleatum: Atypical Organism
of Pyogenic Liver Abscess Might be Related
to Sigmoid Diverticulitis
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Abstract

Context: Pyogenic liver abscesses (PLAs) are the most common form of liver abscesses in the United States. Most cases are
caused by enteric bacteria and anaerobes. We report a case of PLA caused by a rare pathogen, Fusobacterium nucleatum, from
an unusual primary site of infection. Case Report: A 60-year-old male presented with subacute fever. Initial work-up revealed
leukocytosis and elevated alkaline phosphatase (ALP). Dental examination and Panorex x-ray were normal. Imaging of the liver
with abdominal computed tomography demonstrated a 5.5 cm abscess in the right lobe of the liver. Culture of the aspirate grew
Fusobacterium nucleatum. He improved with abscess drainage and antibiotic therapy with moxifloxacin and metronidazole.
Colonoscopy performed a few weeks later, demonstrated sigmoid ulceration most likely from the previous diverticulitis. Conclusion:
PLAs can be a complication of sigmoid diverticulitis and as a result of occult dental disease as well. The clinical presentation of
Fusobacterium infection is diverse and can be fatal if diagnosis is delayed. Therefore, early diagnosis and treatment are the keys
to preventing serious complications.
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to be presented with infectious thrombophlebitis of the
internal jugular vein or history of periodontal infection.
We present an immunocompetent patient diagnosed
with PLA caused by Fusobacterium nucleatum with an
unusual site of infection.

Introduction

While amebic liver abscesses are commonly found
worldwide, pyogenic liver abscesses (PLAs) are the most
common form of liver abscess in the United States. The
treatment requires early drainage and proper antibiotics.

If diagnosis is delayed or if they are left untreated, they can
lead to high mortality and morbidity.!! Fusobacterium
nucleatum has been reported to be a rare cause of
PLA especially in immunocompromised patients with
recurrent periodontal infection. It is an anaerobic gram-
negative organism which is considered normal flora in
the human oral cavity. The organism is recognized well
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Case Presentation

A 60-year-old man with a history of hypertension
presented to the hospital with subacute subjective fever
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with flu-like symptoms (headache, fatigue, decreased
appetite). In addition, he had left hip pain without
significant limited activity. He denied cough, nausea,
vomiting, diarrhea, abdominal pain, or other abnormal
symptoms. At first presentation, vital signs were as
follows: Body temperature 36.3°C, blood pressure
130/71 mmHg, respiratory rate 16, heart rate 75, and
98% oxygen saturation in room air. Physical examination
revealed no dental caries or poor oral hygiene, no
abnormal lung or heart sounds, normal abdominal exam,
no extremities, edema, or swelling, left hip tenderness
without limited range of motion, redness, or swelling.
Initial labs demonstrated leukocytosis with left shift,
elevation of erythrocyte sedimentation rate, alkaline
phosphatase (ALP), gammaglutamyl transferase (GGT).
Serology of hepatitis B, C, or human immunodeficiency
virus came back negative. Initially, we suspected that
the source of infection could be from the left hip due to
abnormal finding from physical exam. We performed
left hip arthrocentesis. However, synovial fluid did not
show abnormal finding that suggest of inflammatory or
infectious process. According to elevated GGT, which
is more specific to hepatobiliary origin than bone, we
decided to do ultrasonography of the liver. The test
revealed a lobulated hypoechoic 5.9 cm lesion in the
right lobe of the liver. Abdominal computed tomography
scan revealed an ill-defined lobulated hypodensity
right lobe of liver lesion up to 5.5 cm and sigmoid
diverticulitis [Figure 1]. The diagnosis of liver abscess
was made. Blood culture and intravenous infusion of
piperacillin/tazobactam were initiated. Percutaneous
drainage was performed. The final report from the
abscess culture showed Fusobacterium nucleatum.
Serial blood culture showed no organism. Panorex was
negative for dental abscess. After drainage of the abscess,
the fever resolved and clinically the patient improved
significantly. The patient developed rash after initiated
piperacillin/tazobactam on day 3. We switched antibiotic
to ertapenem for two doses and then switched to oral
moxifloxacin 400 mg daily and metronidazole 500 mg
three times daily for 10 days. The patient was discharged
with metronidazole 500 mg for 3 weeks. Repeat
imaging during outpatient follow-up revealed complete
resolution of liver abscess after treatment without hepatic
vein thrombosis. The follow-up colonoscopy in the next
6 weeks showed numerous medium-to-large descending
and sigmoid colon diverticuli; one site in the sigmoid
has ulceration and erythema, most likely the site of
the previous diverticulitis. Biopsy of subcentimental
cecal polyp and 9 mm of rectal polyp revealed tubular
adenoma with no malignancy seen.

Discussion

PLAs are more common than amebic liver abscess
in developed countries. A previous study reported

the incidence of PLA in the United States is 3.6 out of
100,000 people, with increased annual average percent
in incident being 4.1% from 1994 to 2005.M Patients
with delayed treatment or percutaneous drainage
have been shown to have increased morbidity and
mortality.™ The sequence of PLA secondary to rupture
of acute appendicitis has been reported.”! Occasionally,
PLA occurred from surgical or penetrating wounds.
Recently, a study demonstrated the significant change
in etiology of PLA, which is predominantly caused by
Klebsiella pneumoniae and occurred in patients with
underlying hepatobiliary disease that spread directly from
biliary infection.! However, Fusobacterium nucleatum
was reported in the previous 14 cases.>>1* Twelve of the
cases were immunocompromised. The other two cases
were reported in immunocompetent patients, one with
history of dental caries,™™ and one in a healthy young
man.? Mostly PLAs were caused by polymicrobial
infection; the causative organism in our case was only
Fusobacterium. Immunodeficiency or periodontal disease
are demonstrated in more than half of the patients
with liver abscesses containing this bacteria. Our case
demonstrated the first instance of immunocompetent PLA
without a history of periodontal infection and coincident
with sigmoid diverticulitis, which was presumed to be
the source of PLA via hematogenous spreading. The
translocation of this pathogen from the colon to the liver
in the rectal carcinoma has been previously reported.!”*!
The proposed mechanism is the breakdown of the colonic
mucosa secondary to ulceration of diverticulitis leading to
bacteremia. Most of the cases that reported Fusobacterium
with PLA mentioned the association between this
organism and infectious thrombophlebitis of the internal
jugular vein or history of periodontal infection. Although
the true mechanism of PLA caused by Fusobacterium is
still unknown, the hematogenous spreading was thought
to be the pathogenesis of this condition. Many studies
demonstrated that Fusobacterium nucleatum may be
linked with the risk of colorectal carcinoma.'®'! The
follow-up colonoscopy in the first patient showed only
tubular adenoma with no malignancy.
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Figure 1: (a left) Abdominal CT scan showed ill-defined lobulated
hypodensity in the dome of the right lobe of liver measuring 4.5 cm
x 3.4 cm x 5.5 cm consistent with liver abscess (b right) CT scan
showed marked thickening of the proximal sigmoid colon with
diverticula compatible with diverticulitis. That may be the source of
the patient’s liver abscess
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Interestingly, our cases presented with atypical clinical
manifestation of PLA, with none of the usual risk factors
associated with PLA (diabetes, underlying hepatobiliary
or pancreatic disease, or liver transplant),’**! and no
specific signs or symptoms of abdominal findings. Of
note, the suggestion of liver and biliary etiologies of
the cases was an elevation of ALP and GGT. ALP is
known to be a sensitive marker of liver abscess and
this pointed our investigation toward liver imaging.
Early diagnosis and treatment is the key to prevent
complications such as bacteremia, necrosis of the liver
tissue, and significant mortality from this condition.
The spectrum with Fusobacterium species is broad and
causes high mortality if diagnosis is delayed. The early
percutaneous drainage and appropriate antibiotics
played a major role in the treatment of PLA. To our
best knowledge, we report the first case of PLA with
Fusobacterium that might be secondary to sigmoid
diverticulitis.

Conclusion

We presented a case of immunocompetent PLA caused
by Fusobacterium nucleatum, most likely secondary to
sigmoid diverticulitis, as the source of the infection. Even
though it rarely occurs, awareness of PLA complication
after sigmoid diverticulitis should be accentuated to the
physician. This case emphasized that physicians should
suspect liver abscess with Fusobacterium infection
even in immunocompetent patients without specific
abdominal presentation. Early drainage and proper
antibiotic treatment have been shown to significantly
reduce mortality.
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